Combat Cycle Time (CCT)
The combat cycle time metric measures the time it takes to turn through a specified heading change and then accelerate to regain the energy lost during the turn. The exact maneuver is as follows:
roll into turn, pitch to specified load factor, hold turn through specified heading change, pitch back down to unity load factor, roll to wings level and accelerate back to original speed. Theobjective is to complete this maneuver in the least amount of time. In this maneuver the aircraft operates along the upper boundary of the doghouse plot. Figure 2 illustrates the path the aircraft follows on this plot over the course of the maneuver.
Pointing Margin (PM)
The pointing The maneuver is shown in Figure 3 .
At the start of the metric both aircraft begin a maximum acceleration turn toward one another. Figure 6 shows mach number vs. time for a typical maneuver. As seen on this graph, the matching is quite good. The average percentage error between the actual and the ACSYNT curve is 0.21%.
The discontinuities in the graph can be seen more clearly in Figure 6a . This figure shows actual, ACSYNT, and ACSYNT-Modified curves. Their higher decelerations placed them in speed regimes with higher turn rate than the greater thrust aircraft and thus were able to achieve superior turns. If the starting velocity were below the turmng speed, the higher thrust aircraft would be better able to accelerate to and maintain the turning speed. It is situations like this that make the development of agility criteria so difficult. The configuration can be entirely dependent on the specific situation. Figure  I0 showes pointing margin vs. thrust loading. A better pointing margin can be obtained for a lower thrust loading which is consistent with the turning speed effect that was discussed. The aircraft that reaches the turning speed and completes the turn sooner can always obtain a better positional advantage. Figure 11 illustrates the turn profile in the horizontal planeof bothmaneuvers. Thelower thrustconfigurations turn tighterandpossess a positional advantage overthecourse of theturn segment. However, astheaircraft accelerate back to the startingvelocitythe lowerthrustaircraft take longer. Theyhavelost their positional advantage bythetimethemaneuver iscompleted.
Theimpact of thrustloadingis entirely dependent onwhatis considered mostimportant. For CCT typeof maneuver, the higherthrust aircraft hasatimeadvantage andappeared towin. ForPM typeof maneuver, a lowerthrust aircraft wouldbe a betterchoice because lowerthrust configurations possessed apositional advantage up totheendof theturnsegment. Theconclusion of this studyis thereis a tradeoff of whattypeof performance ismost crucial andwhat areitscosts.
Effect of Wing Loading on Combat Cycle Time and Pointing Margin
The baseline fighter along with four other configurations were flown through the same maneuver.
These configurations were altered only in the wing loading and all other input parameters were held constant. The selected wing loadings were 65, 70, 85, and 90 psf with a baseline wing loading of 78.4 psf. Figure 12 illustrates the time differences for each segment of the CCT maneuver for all five configurations. The total time to complete the maneuver was very, similar for all configurations, but there was a difference in the times for each maneuver segment. The higher loaded aircraft completed the turn segment slightly faster than the less loaded configurations. This is because a higher loaded aircraft produces higher lift coefficients, thus increases induced drag and results in greater deceleration and velocity deficit. The higher loaded aircraft required longer accelerations times than did the less loaded aircraft because they had to make up the energy lost in the turn. Similar to the thrust loading results, the quicker approach to turning speed provided higher turn rates and resulted in a shorter time for a turn. Figure 13 plots the turn profile in the horizontal plane of the maneuver. This graph shows the higher loaded aircraft has a turn advantage both in time and in space.
The points discussed above are also well illustrated in Figures  14 and 15 for the pointing margin maneuver. Figure  15 shows a better pointing position can be obtain with a higher wing loading which correspond to the fact that a higher wing loading has a turn advantage. 
